The N-terminal region of the prion protein ectodomain contains a lipid raft targeting determinant.
The association of the prion protein (PrP) with sphingolipid- and cholesterol-rich lipid rafts is instrumental in the pathogenesis of the neurodegenerative prion diseases. Although the glycosylphosphatidylinositol (GPI) anchor is an exoplasmic determinant of raft association, PrP remained raft-associated in human neuronal cells even when the GPI anchor was deleted or substituted for a transmembrane anchor indicating that the ectodomain contains a raft localization signal. The raft association of transmembrane-anchored PrP occurred independently of Cu(II) binding as it failed to be abolished by either deletion of the octapeptide repeat region (residues 51-90) or treatment of cells with a Cu(II) chelator. Raft association of transmembrane-anchored PrP was only abolished by the deletion of the N-terminal region (residues 23-90) of the ectodomain. This region was sufficient to confer raft localization when fused to the N terminus of a non-raft transmembrane-anchored protein and suppressed the clathrin-coated pit localization signal in the cytoplasmic domain of the amyloid precursor protein. These data indicate that the N-terminal region of PrP acts as a cellular raft targeting determinant and that residues 23-90 of PrP represent the first proteinaceous raft targeting signal within the ectodomain of a GPI-anchored protein.